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Acute traumatic subdural hematomas (SDHs) are very common. These
hematomas are usually neurosurgical emergencies, although conservative
therapy is indicated in certain cases [1]. SDH can increase intracranial pres-
sure (ICP) and compress or stretch the brainstem. The observation that in-
creased ICP can result in hemodynamic instability and bradycardia has
been increasingly recognized [2]. Bradycardia can be an early warning
sign inmanyneurosurgical conditions. The “Cushing's triad” is characterized
by the occurrence of hypertension, bradycardia and bradypnea secondary
from raised ICP, and it can compress or stretch the brainstem.Weobserved
bradycardia, without concomitant hypertension and bradypnea, in an
acute SDH patients who were receiving conservative treatment, and it
proved to be an early sign of increasing ICP. As we report in the three
cases below, the occurrence of bradycardia can be a sole sensitive predictor
of surgical intervention in the setting of acute traumatic brain injury.2. Case 1
A twenty nine year old female suffered a motorcycle accident. A
computed tomography (CT) of the head performed 3 h after the injury
showed a left-sided, thin acute traumatic SDH with no midline shift
(Fig. 1A). The patient had a GCS of 13 (GCS E3 M6 V4 = 13), and she
had normal vital signs at the time of admission (blood pressure
110–120/70–80 mm Hg, pulse rate 80–84×/min, respiration rateurgery, Faculty of Medicine,
ital, Jl. Pasteur No. 38, Bandung
. This is an open access article under16–18×/min, with temperature 36,5–37 °C) and remained stable for
48 hour range. She was transferred to our hospital for neurosurgical
care. The patient was treated conservatively, and she was hospitalized
in the intensive neurological care unit. On the 3rd day of close observa-
tion, she developed bradycardia (40–60 bpm) without hypertension
and bradypnea and decreased level of consciousness (GCS E3 M5
V4 = 12). A repeat head CT scan (Fig. 1B) performed after the 3rd day
of observation showed an increasingly hyperdense lesion in the left
temporoparietal region and increased thickness of the SDH; after fur-
ther evaluation, we performed a craniectomy decompression and
evacuation soon after reviewing the CT results. After surgery, the brady-
cardia was resolved (80–90 bpm). The patient's GCS improved to E3M6
V5 = 14 on the ﬁrst postoperative day and to GCS 15 on the second
postoperative day; she was discharged on the 5th postoperative day
with no neurological deﬁcits.
3. Case 2
A forty year old male pedestrian was struck by a motorcycle. A head
CT performed 8 h after the injury showed a right-sided, thin acute trau-
matic SDHwith nomidline shift. Therewas a hyperdense shadow in the
subarachnoid space as a evidence of subarachnoid hemorrhage (SAH).
The patient's GCS was 10 (GCS E3 M5 V2 = 10) band he had normal
vital signs at the time of admission (blood pressure arrange 110/70
mm Hg, pulse rate arrange 80×/min, respiration rate 18×/min, with
temperature afebrile) and remained stable for 15 hour range. He was
transferred to our hospital from the Garut district for neurosurgical
care. The patient was treated conservatively, and he was hospitalized
in the intensive neurological care unit. After 15 h of close observation,
the patient developed bradycardia (b40 bpm) without hypertensionthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. A computed tomography (CT) of the head performed 3 h after the injury showed a left-sided, thin acute traumatic SDHwith nomidline shift (A). A repeat head CT scan performed
after the 3rd day of observation showed an increasingly hyperdense lesion in the left temporoparietal region and increased thickness of the SDH (B).
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ness (E2 M5 V2 = 9). A repeat head CT performed soon after the
decrease in his GCS showed an increasingly hyperdense lesion in the
right region and increased thickness of the SDH; after further evalua-
tion, then performed a craniectomy decompression and evacuation
(Fig. 2). After surgery, the bradycardia resolved and the patient's GCS
improved to 12; the patient was discharged on the 10th postoperative
day with no neurological deﬁcits.Fig. 2. A computed tomography (CT) of the head performed 8 h after the injury showed a right-s
after the 15 h of observation showed an increased thickness of the SDH (B).4. Case 3
A ﬁfty three year old male suffered a single-vehicle motorcycle acci-
dent. A headCT performed4 h after the injury and showed a right-sided,
thin, acute traumatic SDH with no midline shift. There was a
hyperdense shadow in the subarachnoid region. The patient was fully
conscious with a GCS 15 and normal vital signs at the time of admission
(blood pressure arrange 120/80 mm Hg, pulse rate arrange 80×/min,ided, thin acute traumatic SDHwith nomidline shift (A). A repeat head CT scan performed
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ble for 48 hour range. He came directly to our hospital and was treated
conservatively because there was no indication for surgery, and he was
hospitalized in the neurological unit. On the 3rd day of close observa-
tion, the patient developed bradycardia (b50 bpm)without hypertension
and bradypnea, accompanied by a decrease of consciousness (GCS 14). A
repeat head CT performed after the 3rd day of observation showed an in-
creasingly hyperdense lesion in the right frontotemporoparietal region
and increased thickness of the SDH; after further evaluation, we per-
formed a craniectomy decompression and evacuation. Soon after the sur-
gery, the bradycardia resolved and the patient's GCS improved to 15; the
patientwas discharged on the 5th postoperative daywith no neurological
deﬁcits.5. Discussion
Classically, the ‘Cushing's triad’ is characterized by the occurrence of
hypertension, bradycardia and bradypnea secondary to increased intra-
cranial pressure (ICP); the ICP can compress or stretch the brainstem
[2]. Small, acute SDH (presentation within 72 h) can resolve spontane-
ously or progress to subacute SDH (presenting with 3 days to 3 weeks)
or even chronic SDH over a period of three weeks to months. Despite
available guidelines for surgical [3] or conservative management of
acute SDHs, management of the patients has to be individualized.
These hematomas are usually neurosurgical emergencies, although
conservative therapy is indicated in certain cases. Cushing's triad can
be considered a protective and effective action of the brain to preserve
adequate cerebral perfusion pressure despite the increased ICP because
the adaptive increase in the mean arterial pressure may result in a nor-
malization of the cerebral perfusion pressure [4]. A head CT should be
performed promptly to assess for intracerebral hematomas or mass le-
sions that can raise intracranial pressure and, if they are conﬁrmed, the
patient should be managed accordingly [5]. Urgent deﬁnitive therapy
should be considered for all patients with head injuries who experience
symptomatic bradycardia or ventricular standstill. When increased ICP
coincideswith a hemodynamic change, the surgeon should be informed
and the intracranial pressure should be lowered immediately. At the
same time, other potential causes of hemodynamic changes (i.e. anes-
thetic drugs, tumor manipulation) must also be considered.
In general, the classic ‘Cushing's triad’ signs including hypertensions,
bradycardia and bradypnea were observed in the patients who suffered
from near (just before) uncal herniation. Indeed, under such critical
condition, careful monitoring for vital sing such as hypertentions, bra-dycardia and/or bradypnea due to increased ICP is important. As
mentioned above, bradycardia of the ‘Cushing's triad’ might be the
most sensitive for the change of ICP increase. However, based on our
clinical experiences, all three signs are not always observed in the
same time but one of the triad such as bradycardia is occasionally
observed to precede the development increased ICP that warrants
surgical intervention.
6. Conclusions
The onset of bradycardia in patients with an acute traumatic SDH
who are being treated conservativelymust be considered a sensitive in-
dicator of a worsening condition and the potential need for surgical
management, even when bradycardia is not accompanied by hyperten-
sion or bradypnea.
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